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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of the 
claims: 

1 . (Currently Amended) A storage network, comprising: 

a plurality of storage cells, at least one storage cell including physical 
storage media and a storage media controller that controls data transfer 
operations with the storage media; 

a plurality of host computers that conf i gurab le to execute write operations 
to the plurality of storage cells; and to at least on e storag e c ell ; 

a write control server that receives and regulates the write operations from 
the plurality of host computers to the plurality of storage cells, wherein the write 
control server positions the write operations in a queue according to a reverse 
handicapping process that is based on transmission delays from the plurality of 
host computers to the write control server. 

at le ast on e wr i t e contro l s e rv e r that r e gu l at e s th e wr i t e op e rat i ons of on e 
or mor e of th e p l ura li ty of host comput e rs; and 

a commun i cat i on n e twork that provid e s commun i cat i on conn e ct i ons 
b e tw ee n th e storag e c ell s, th e host computers, and th e wr i t e contro l s e rv e r. 

2. (Currently Amended) The storage network of claim 1 , wherein the transmission 
delays are calculated from round trip times of pings sent from the write control 
server to the plurality of host computers, plura li ty of storag e c ell s ar e 
g e ograph i ca ll y d i str i but e d. 
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3. (Currently Amended) The storage network of claim 1 , wherein the write control 
server determines a transmission delay for each of the plurality of host 
computers and positions the write operations in the queue according to the 
transmission delay for each of the plurality of host computers, at le ast on e of th e 
p l ura li ty of host comput e rs e x e cut e s writ e op e rat i ons to stor e data i n a pr i mary 
storag e un i t. 

4. (Currently Amended) The storage network of claim 1 , wherein the write 
operations are delayed at the write control server by a time period equal to a 
longest transmission delay of the plurality of host computers minus a 
transmission delay associated with one of the plurality of host computers. -Sr 
wh e r ei n data wr i tt e n to th e pr i mary storag e un i t i s r e p li cat e d to a s e condary 
storag e un i t. 

5. (Currently Amended) The storage network of claim 1 , wherein the transmission 
delays are calculated from time stamps and indicate an amount of time for a write 
operation to travel from one of the plurality of hosts to the write control server, 
i mp le m e nts a wr i t e p e rm i ss i on qu e u e to r e gu l at e wr i t e op e rat i ons of th e host 
comput e rs. 
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6. (Currently Amended) The storage network of claimj. [[5]], wherein the write 
control server grants write permission to only a single host computer in the write 
p e rm i ss i on queue at any point in time. 

7. (Currently Amended) The storage network of claim 1 , wherein the write control 
server generates write access tokens that are transmitted to the plurality of host 
computers. 5, wh e r ei n: 

th e wr i t e contro l s e rv e r grants wr i te p e rm i ss i on to a p l ura li ty of th e host 
comput e rs i n th e wr i t e p e rm i ss i on qu e u e at any po i nt i n t i m e ; and 
th e wr i t e contro l s e rv e r ma i nta i ns a wr i t e p e rm i ss i on l og. 

8. (Currently Amended) The storage network of claim 1 , wherein the write 
operations are positioned in an order in the queue based on a time period for a 
write operation to travel from a host to the write control server. 5, wh e r ei n: 

host comput e rs subm i t wr i t e r e quests to th e wr i t e contro l s e rv e r; and 
th e wr i t e contro l s e rv e r i mp le m e nts a r e v e rs e hand i capp i ng rout i n e wh e n 
pos i t i on i ng th e wr i t e r e qu e sts i n th e writ e p e rm i ss i on qu e u e . 

9. (Currently Amended) The storage network of claimj. [[8]], wherein the reverse 
handicapping process rout i n e delays the incom i ng write operations r e qu e sts to 
compensate for an estimated travel time from a host computer to the write control 
server. 
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10. (Currently Amended) A method executing on hardware of managing data 
transfer operations between a host computer and at least one data storage 
device in a storage network, comprising: 

generating, at the host computer, a write request destined for the at least 

one data storage device ; 

transmitting the write request to a write control server; and 

calculating a travel time of the write request from the host computer to the 

write control server; and 

delaying the write request at the write control server by an amount of time 

that is based on the travel time of the write request from the host computer to the 

write control server- 
r e c ei v i ng, from th e wr i t e contro l s e rv e r, a s i gna l grant i ng p e rm i ss i on to 

e x e cut e a wr i t e op e rat i on; and 

i n r e spons e to th e s i gna l , i n i t i ating a wr i t e op e rat i on to th e at le ast on e 

storag e d e v i c e i n th e storag e n e twork. 

1 1 . (Currently Amended) The method of claim 1 0, wherein the write request is 
delayed according to a time that the write request was generated at the host 
computer, furth e r compr i s i ng transm i tting, to th e wr i t e contro l s e rv e r, a s i gna l 
i nd i cat i ng a t i m e at wh i ch th e wr i t e op e ration i s i n i t i at e d. 

12. (Currently Amended) The method of claim 1 0, wherein the write request is 
delayed according to a reverse handicapping process, furth e r compr i s i ng 
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transm i tt i ng, to th e wr i t e contro l s e rv e r, a signa l i nd i cat i ng a t i m e at wh i ch th e 


1 3. (Currently Amended) The method of claim 1 0, further comprising: 

determining a transmission delay for data to travel from the host computer 
to the write control server; 

positioning the write request in a queue at the write control server in an 
order that compensates for the transmission delay, stor i ng i n a m e mory l ocat i on 
commun i cat i v el y conn e ct e d to th e host comput e r: 

a f i rst s i gna l i nd i cat i ng a t i m e at wh i ch th e wr i t e op e rat i on i s i n i t i at e d; 

a s e cond s i gna l i nd i cat i ng a t i m e at wh i ch th e wr i t e op e rat i on i s 
comp le t e d; 

f i rst i nformat i on i nd i cat i ng cont e nts of th e wr i t e op e rat i on; and 
s e cond i nformat i on i nd i cat i ng a status of th e wr i t e op e rat i on. 

14. (Currently Amended) The method of claim 1 0 , wherein the write request is 
delayed in a queue at the write control server by an amount of time equal to a 
longest transmission delay of a plurality of hosts minus a transmission delay for 
the host computer, furth e r compr i s i ng transmitt i ng a s i gna l to th e wr i t e contro l 
s e rv e r i f th e wr i t e op e rat i on fa il s. 

1 5. (Original) The method of claim 1 0, further comprising: 

receiving, from the write control server, a failure signal including a time 
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stamp; and 

reversing write operations performed after a time based on the time 
indicated on the time stamp. 

16. (Original) One or more computer readable media comprising logic 
instructions that, when executed on a processor, cause the processor to perform 
the operations of claim 1 0. 

17. (Currently Amended) A method executing on hardware of managing data 
transfer operations between a plurality of host computers and a plurality of data 
storage devices in a storage network, comprising: 

receiving, at a write control server, write requests from the plurality of host 
computers communicatively connected to the storage network; 

storing the write requests in a write permission queue at the write control 
server ; and 

positioning the write requests in the write permission queue in orders that 
are based on travel times from the plurality of host computers to the write control 
server, transm i tt i ng a p e rm i ss i on s i gna l to at l e ast on e host comput e r assoc i at e d 
w i th a wr i t e r e qu e st i n th e wr i t e p e rm i ss i on qu e u e , wh e r ei n th e p e rm i ss i on s i gna l 
grants p e rm i ss i on to th e host comput e r to i nit ia t e wr i t e op e rat i ons. 

18. (Currently Amended) The method of claim 1 7, wherein the write requests are 
positioned in the write permission queue according to a time that the write 
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requests were generated at the plurality of host computers, furth e r compr i s i ng 
r e c ei v i ng, from a host comput e r, a status signa l i nd i cat i ng that a wr i t e op e rat i on 
i s comp le t e . 

19. (Currently Amended) The method of claim 18, further comprising transmitting 
a permission signal to_a anoth e r host computer associated with a write request in 
the write permission queue, wherein the permission signal grants permission to 
the host computer to initiate write operations, if the status signal indicates that a 
prior write operation was completed successfully. 

20. (Original) The method of claim 17, wherein: 

the write requests include a time stamp; and 

storing the write requests in a write permission queue comprises storing 
the write requests in order based on the time stamps. 

21 . (Currently Amended) The method of claim 17 [[18]], further comprising 
implementing a reverse handicapping routine when positioning the write requests 
in the write permission queue. 

22. (Currently Amended) The method of claim 17 [[19]], wherein the write 
requests are positioned in the write permission queue according to a reverse 
handicapping routine that delays the i ncoming write requests to compensate for 
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an estimated travel time from the plurality of [[a]] host computers to the write 
control server. 

23. (Original) The method of claim 17, further comprising: 

receiving, from a host computer, a status signal indicating that a write 
operation has been initiated, wherein the status signal comprises a time stamp; 
and 

storing the status signal in a memory location communicatively connected 
to the write control server. 

24. (Original) The method of claim 21 , further comprising: 

receiving, from a host computer, a status signal indicating that a write 
operation has failed; 

retrieving, the time stamp from the status signal associated with the failed 
write operation; and 

transmitting to at least one host computer a write failure signal comprising 
the retrieved time stamp. 

25. (Original) The method of claim 22, wherein, in response to the write failure 
signal, the at least one host computer reverses write operations performed after 
a time based on the time indicated on the time stamp. 
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26. (Original) One or more computer readable media comprising logic 
instructions that, when executed on a processor, cause the processor to perform 
the data transfer operations of claim 17. 

27. (Currently Amended) A method executing on hardware of managing data 
transfer operations between [[a]] host computers and at le ast on e data storage 
devices in a storage network, comprising: 

receiving, at a write control server, write requests from the host 
computers; 

storing the write requests in a queue at the write control server; and 
delaying transmission of the write requests in the queue to the data 

storage devices by an amount of time that is based on a reverse handicapping 

process. 

r e c ei v i ng, at th e host comput e r, a signa l compr i s i ng a un i v e rsa l t i m i ng 
i nd i cator; 

i n i t i at i ng, at th e host comput e r, a wr i t e op e rat i on to at le ast on e storag e 
d e v i c e i n th e storag e n e twork; 

assoc i at i ng t i m i ng i nformat i on that i d e nt i f ie s th e un i v e rsa l t i m i ng i nd i cator 
w i th th e wr i t e op e rat i on; and 

transm i tt i ng a wr i t e fa il ur e s i gna l i nclud i ng th e t i m i ng i nformat i on to at le ast 
on e n e twork compon e nt i n th e storag e network i f th e wr i t e op e rat i on fa il s. 
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28. (Currently Amended) The method of claim 27, wherein the reverse 
handicapping process is based on a longest transmission delay of the host 
computers minus a transmission delay associated with one of the host 
computers, assoc i at i ng t i m i ng i nformat i on that i d e nt i f ie s th e un i v e rsa l t i m i ng 
i nd i cator w i th th e wr i t e op e rat i on compr i s e s stor i ng th e t i m i ng i nd i cator i n an 
e ntry i n an undo l og. 

29. (Currently Amended) The method of claim 27, wherein transmission delays 
are calculated from round trip times of pings sent from the write control server to 
the host computers, compr i s i ng transmitt i ng th e wr i t e fa il ur e s i gna l to a p l ura li ty 
of host comput e rs i n th e storag e n e twork. 

30. (Currently Amended) The method of claim 27 further comprising, ordering the 
write requests in the queue according to a time required for the write requests to 
travel to the write control server minus another time required for a write request 
to travel to the write control server. 29, wh e r ei n transm i tt i ng th e wr i t e fa il ur e 
s i gna l to a p l ura li ty of host comput e rs in th e storag e n e twork compr i s e s 
transm i tt i ng th e wr i t e fa il ur e s i gna l to a wr i t e contro l s e rv e r. 

31 . (Currently Amended) The method of claim 27 further comprising: 

determining a transmission delay for data to travel from a host computer to 
the write control server; 
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positioning a write request from the host computer in the queue at the 
write control server in an order that compensates for the transmission delay. 
wh e r ei n, i n r e spons e to r e c ei v i ng the wr i t e contro l s i gna l , th e p l ura li ty of host 
comput e rs t e rm i nat e s th e wr i t e op e rat i on. 

32. (Currently Amended) The method of claim 27 further comprising: 

determining transmission delays for data to travel from each of the host 
computers to the write control server; 

delaying the write requests from the host computers according to the 
transmission delays. 28 wh e r ei n, i n r e spons e to r e c ei v i ng th e wr i t e contro l 
s i gna l , th e p l ura li ty of host comput e rs undo wr i t e op e rat i ons i n i t i at e d aft e r th e 
t i m e i nd i cator i n th e wr i t e fai l ur e s i gna l . 

33. (Canceled) 
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